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Isolation of 26S rat liver proteasome capable of degrading ubiquitin-binding protein in the presence of ATP is described. It is 
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1 1 1 •y • »t?<HaVh-f ) 



(2) 



#BS¥6 - 2 2 7 5 9 



57y H2 6Synx7V-A. 

(1) 3.tf*?>*^-&bfcgaR&, ATP#fiTt 

(2) ATP^^-r-sflHt^-r-s 

<3) aa&ar«ab&HJ*«fttt. 2 6ST&S 

(4) *52, 000 kD a (*ny;i/h» 
T?&9. 2 1-3 1 kDa©2 0S^Df7V-A(!:, 

•^n«^©^TS3 5-no kD atDMwm^m&n 

(5) «^B»«-effiSU&»^^tttt. y>^;n* 

(6) >Pt75 /^T$I.^I«S u c - LL VY- 

mca (■y-i'v'njv-n'fv'^-D'f ->;p-A*u;i'-5 L 

□ -»-4-^^-^YU^-7-75h*) ittffi-? 
5a t JftJStt£;£U ^-©SjipHte, 7. 5-9. OT 

(7) attTS/^TfeSCb z -LLE-NA 

2-t7f ;P7s H) *a*T*aa«tt**u •*© 
ssph«, 7. o—8. 5-eabo, sMiafttt, 35 

C-4 5^. SgSDSgsiDiggWU 0. 0 5%-?$>Z 

(8) JgStt73/KTa5-5Bo c-LRR-MCA 
( t -7^)\,ttyfi)],#-)\,-U-iy)V-7)V¥-)l 

-7JI/^->-4-^?;i/-^vU;!/-7-75 F) £ 
»«?-r^»*»tt&#b. ^©SlpHll, 7. 5- 
9. OT&D. MSfifttt, 3 0*0-4 5*CT&3 

mfc¥&ftm%mz£r), as, aoaaa-caaan 
t. isaaaft^naa^&tf, jBit'Cs y/wr*»9 

£jiea£>fr6ai>?sn-5 1 a£/Utsm;fc<b©T?*<& £ 
t^^istT^miBw^ai icfB«ssnfc7-y h 2 6 s 

[gt*¥i 3 ] 5 y h ©K88> aa©»Ji&Ha#«fc 0 . 
ttfc^y h 2 6 S^DxTy-ASrfSifi-rs^StC*^ 

r, ^UtUX 2-^;i/*7 r hx^y-;ua&-5^tt>' 

v-A©gj§m> 

[aaoftaftaai 
[0 0 0 1] 

[gil±©*iJffl7}IP] *5WJti, 7^h2 6S7*nr7 

v-Atcurf-sfc©-?*^ s s ic» u < «. ATPffi 



[0 0 0 2] 

[«*©&*&] mftT*&si&5v>teji#fcsast# 

6<1TW (Rechs te Iner M. ed. , 
ru-blquitlnj Plenum, New Yo 
r k (1 9 8 8)). atf*?>«. #T«i|&8> 5 

^©^i;^>icj;-5geM©ttfl»*«fcixih»fc 
.'. ATP^x^j^-aituTi^sfr^it^o 

[0 0 0 3] z.<D&^i£3.\i*?-y\thtz.w.€in*ttm 

i-*a«jw*«-c*ntf. aBrt£*t?«?&attB& 
«. »4^tts»asaH©iiffi*fl!a-r«ct*tBr*E 
3£tc&a&£teUfe,hT&&a?H?8©^®r. 

i*. ;ibr*?>fci,ifcaea**hirr*aa©ffa«* 

[0 0 04] 

[^w^aftList-rsss] ^ht. *aaaa 
b. ;:©j:5frtta*«**.. ^n^T, a&paas 
nTv>&v^if^>ft;bfcae»s5)#-r?.»^©p 
a*a&a>fc-rafcftE:. &as5*Hi;»t-r-5 : &a*i 

T&SSr&fc^y F2 6S7nx7V-A£i|i©U # 
[0 0 0 5] itf^XfcLfcg 

aas^arsaewaaa^axT— irp**aaa 

7 7 h 2 6 S7nx7V-A£«{rf srtfcBwt-r 

5$>©T&-5, 

... [0 0 0 6] Saaae&a. ri^iBS 

a»-caar**j**a«'r«i:iftBWi:f* , boT 

40 

[0 0 0 7] #38HJ!fcJ:> 77h2 6Synr7V 

-Aoaa^w^Aiwua^ttttBaioaasw 
fc-rsnticio, ^K»^©ts«e©»BJ3(css^©* 
fcsr, #aas»i;»ti-s#aaa©^a. *«t« 
t v r^rffl &si u vsaa *««-r * c t £ s » t 

-r-5fc©r$>s. 

[0 0 0 8] a ett. 77h2 6^Df7V 

-a zmrnt L-xisKs n-s^^fijffl-r ^ t tc<t 

#aa«ttu»&-r«aaaa<!)ftaffiaai:J:« 
so aaja«sa«-r*c:t*awfr*"bo-c*4. 
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(3 

3 

COO 0 9] 

S&»®*5SW©aiJ«tt, •!JCF©l~3 < fcDfc3t>©T 

2 6s:/nx7v-A. 

(1) n.H+^>^i!S-&UfcSeH*> ATP^ftTT 

(2) ATPSr^T^fiHt^-rs 

(3) ®&&m^w&htdmm.\*. 26S-C&3 10 

(4) 1&2, OOOkDa {^u^)Vb» 
2 1-3 1 k.DaCD2 OST'Df-TV-At. 

*nim<Dfttt 3 5 - 1 1 0 k D a ©MWHTSSW 

(6) 4'tt73yST$5^1IS U c - LLVY- 

m c a (D-? ->-;v- D'f n-r vju-ali ^-^ 

□ y>-4-^WI/-?V'j;i'-7-7SF) SSMST 
5»3HSttS^TU ffflllpHtt, 7. 5-9. OT 

(7) 1&1475 y8"PS5C bz— LLE — NA (#JP 

2-t7W5H) ft5H»-T*»*iSttS*U. *© 
SSpHIt 7. 0-8. 5T*<9> 3 5 

■C-4 51C, SSSDSSsMiMa, 0. 0 5%T&3 

(8) lggtt7S/®T?&<5Bo c-LRR-MCA 
( t -ttfrtti/XfriS-fr-Uj'sjl-Tfr^-fr 

^tSiiffittSfU ^©SjSpHH, 7. 5- 
9. OT&D, MJSfiSa. 3 Ot— 4 5t;T<65 
[0 0 1 0] 2 7>y hM, ifflBS©iffllK®H^J;0. 

tomfc^&jftmjjmzm. aoWK*T?j|ii«a 
t, £ttttsft¥n#iv2rtt#t. saw* y;wt»*? 

77-A©8Sjfem 40 
[001113 7>y N©K3§. W®©iifflJ!aKiIi#J; 

fc^r. yj-feUX 2-^;p*^hx^y-;i/ft*n 

-A©8Bg#8;. 

[0 0 12] *5SMCO^T$6JC, Biffl»ciB 



#§§¥6-22 759 

4 

a#u&2os^nx7v-A wiMTvry— tr> 

^fi*57 50kDa) ( (TanakaK. , et 
a 1 . , rj. Mol. Biol. J 203, 9 8 5 — 
9 9 6 (1 9 8 8)] t. *»*| B *'bofclWWH^** 

tt, 2 6S7Df77-A (» : ?a*S»2, OOOkD 
a) £i$>£U&. 

[0 0 13] 2 OS^nfTV-Att, ra-^HWCffi 

[0 0 14] ffioT, #35BJi©2 6 S7Pf7V-A 
tt, 7nf7- t?il/T©2 0 S^Df7V- Art*, ffl 

■b0T*5CtWofc. S^g|f?l©#rL^$ 

fc. SSIC» 3MP*I£. 2 OS^n^V-AtlHaS 
C. Ktt. ttStt. ftt©75>'K&^»-rsgft*t) 
oT^fcrtt, 75/HiHSfcfetJ-SSaSDSfia, S 
jipH. Mlilli 2 0S7'Df7V-Ai:S*5C 

[0 0 15] C©±5*«tLU«Il,&SiaitLT, #|g 
g^©5y h 2 6S^Uf7V-Alt ZLtlZm^ZCt 

iciD. 3m*©*IB©ftnicftft'2©»&&r, # 

[0 0 16] £©£?(;:. 2 6 S ^Dt7V- A©£g 

Mmm&Tmmtf. £ ©a >tfe#tt©#«?igfrc 

[0 0 17] cftSfie^SiftrogBHwflltl/Tte. 

c-my c P 5 3 

[(Scheffner M. ,et a 1. , TCe 
1 1 J 63, 1129-1136 (1990)], cd 

c 2 mmm&mT&zv-i (ciotz 

er M. ,et a 1. , rNaturej 349, 
132-138 (1991)) 1iZtfimvft>n*. 
[0 0 18] ftoT. *^W®5>> S2 6S^Df7V 
-Att. Hb®^*rXA©iW, «©«?£!, 

[0 0 19] 7;V^/W7-*liil#©J«rtCtt, 

"b. co*ft©JICHCD— 3fc«ttrtlc*»t*ae»ih!P 
*®S*A»*5:t^«Snfc. tit, *«BJ©9 
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[0 0 2 0] ^©ct^fC, *15302 6S^Dt7V- 
A&fflV>fe&Wfta©Mfr& *J:r«l&*tt©ll*tt. 

*T^rfflT*?). mx\zm%v>%Mm 

[0 0 2 1] -T&toS, *»W©?y H2 6S7*D^7 
V - A t U-TflBfefc J: D * / £ n -:f-;V6Wfc£fe 

set*-?**. sm»wimtvx\t. nm* wss, & 

[0 0 2 2] *^7^h26S/Df7V-A 

©fttt£%-f sgeR^sajg^&K^T, 

5t, OT©aOTfe5„ *5SBj7i/h2 6S^Dx7 

j:D*#»fctt, ?*mmu m &n. ». Mr. jh 

ff MHBttft 2©»fiM*©JmSRH2-«fc 0 H t 
[0 0 2 3] ±fB©*ffl]iaR#H©lsa«, 9«©ffttK 

sha>HU7, uy*/-A*J:0C5f dv-a© 

#H£&#, ^©±ft£ifflJiaR#IS£bTtefflT?i§f.5. 
[0 0 2 4] a^S«J®RiSa*e ©#16919';/ h 2 6 
S^Pt77-AWM HMO. 3mME©HM£t 

ia*^**. ens©*)*, *ta# 
7^-at*©#e©g*fijffl-r**fe, 77^-f-f- 

£ h ^5 7 Y -ft 2©*»tt«»lttft«fll-rs;* 

&. »«A«»*»ttftif©»«jfli«*uffl'r**ifea:£ 

[0 0 2 5] ba>bftate>, ATPft#e<){Catf*5 1 > 

*s£gaR<£*M8-r*2 6 s7nf7y-Aom « 
icjttssbT. ^-©astbT, (i) 2 

6S7Dt7V-A«, 2 0S7 , P5 i 7y-Alrit^b 
T#»K^5fc*Tf»*. (II) 2 6Synf7V-A 
©Stt*tttBT*fc»©7y-fe'f*©*^***Sl?ft^ 

[0 0 2 6] *>*>*Wi*«Wfr*fc»K, «iSttM* 
SfefciBm. ( i ) ©JWHfcaf LT142 6 SS^nf-7 
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V-ASftJfefcSttSfcfteLT, yU-tU>, 2-/ 
W^H^y-JWS^HymK h-Jk -tb 
TATP, ft»li«**fc»lPbT*<CtK:J:0. * 

[0027] b*>bft«»6, K&RoffjMffi&kgv-r 

*nvhif57*-£»DSTi:, 26S7n 
f7V-AH *©*dW*t^a!fl9lC«HBbfc. * 

<!:bT. »^*^X©»V»KJ:*»lift**iH»tb 
JO T. !^S«ClSi;TS/MB©^nTh^57^-S*^* 

[0 0 2 8] EPS. 7>y h2 6S7nx7y— A©ai6 

MtiT, (i) aa'C^{c«fc tm&fflj8KB#&, 

(2) A-f *y**9A1.5m*?A, (3) 
;i/5m*7A. (4) /WCP^/^-fh^j^A, 
(5) yU"feD-^**«JEaM>K:J:D»l», AWT* 

[0 0 2 9] #5MI©9s> h 2 6S/Df7V-A©a 
a^S©^®«, 2 6 S^df 7V-AS, T?££fc*tt 

i» A^AJcKif^-tta^-rsaT-sjittio, gas© 
ffimz&]<z.t\z$>z>. sat,. (2) . (3) ffl/vr* 

2 6 s7 , n7 L 7y-A«-en-?n. 4> 
?i$ic«ti3^ai$nfc. (4) omhd^t 

Wh*7ATIl, SSffla?4«©ATP©»a*2mM 
*^5mMfr«ra:tr±t)» 20S7nf7V-AIJ 
*7AfcK*-r*^ 2 6S7Df7V-Att*7Al: 
K*-e-1*fc«ffl$n&. S&fc, 2 6S7Df7V-A 

50 [0 0 3 0] cn6©35:^tCctr), 2 6S7"Df7y- 
2 6 S^Dr-7V-Aft«ia-r**ttftBIIW-B 

[0 0 3 1] (i i) ©ggSCMbTte, 2 6S 

^n?7V-A©i«a:7yfe'fftftBI»bfc. — Ott 

a b-*? >«s^ge«^fii«tt©aii«{c«-r5SRge 

^T^ilt^nJtglCftofc, BP'S, #«W*^tt, 

^>fe#ttgeR^hSP«©«t^*Rt&s ij5 i-u 

bfc ( (Tamu-r a T. , e t a 1. , TFE 
BS Lett. J 292, 154-158 (199 
1) 3 . 

[0 0 3 2] #»9I#$»i, Suc-LLVY- 

MCA©^»K^bt, 2 0S^Df7V-AU, 

#.S!T?*s*i. 2 6 S7*nx7y-Attffitta!-e2bar 

tft^V^b, Suc-LLVY-MCAO^ttS 
H^a^tC<fc»3, 2 6 S7'n5r7y-ASrffifflttt» 
T**»&M^bfc. tot, ^fflffiMft7>y-fe^j£ 
50 t. ±EE«©, <fc»D«fitt©gtlfc 126 I-uyy- 



(5) 
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[0033] ±i2, »m. mmkmz&*)^ nznrc* 
^7yh2 6s-/Df7v-AH mmvrcm^m 
& <t xsmmfc^mtm \z ct o 1*£ a swa* fc <et * 

So 

[0 0 3 4] fcfc, *H»»;6J:tfHWfc*^T, tin 

^>»*r»ai!*iwr*sr-5«^tt. iupac-i 

[0 0 3 5] Suc-LLVY-MCA;^y-Jl/- 

7 -75 F (Succinyl-Leucyl 
-L-eucy 1-Valy 1-Tyros ine-4 
—Me thy 1-Courm-ary 1—7 -Am i d 
e) 

[0 0 3 6] Cbz-LLE-NA;*M^/t'> 

)v~ p-r is)V-u>( 5 >k- 0 

75 F (Carbobenzoxy 1-Leucyl- 
Le-ucyl-Glutamic acid-£-N 20 
a p h t h y 1 am i d e) 

[0 0 3 7] Boc-LRR-MCA; t -7?)Vtt 

is * )Vtf~)V- p -* 7 7 >- 4 

-^Wl'-^vy^- 7-75 F (t-Butylox 
yc-arbonyl-Leucyl— Arginyl 
— Arg in ine— 4— M— e thy 1 — Courm 
ary 1-7 —Am i d e) 

[0 0 3 8] SDS F-xS'JMtt*- F U (S 
odium Dodecyl Su-lphate) 

[0 0 3 9] PAGE #U7^'J;P75 50 
i(Polyacrylamidegel elect 
rophores i s) 

[0 0 4 0] 

5^F2 6$7Uy-7V-&<DftWZ&ft%7y't'{& 
(1) aH^^ftgeHCD^HWStt 
i 25 i -u^-^-atf+5 1 >ie-&{*:tt, 
CD*& (Tamu r aT. , e t a 1. , TFEBS 40 
Lett. J 292, 154-158 (1991)] 

Jg^SSSS (El> E2, E3) £ffl^T*£-&l/fc. & 

v^, i -uv^-^-aif*^^^ (5, o 

0 0-10, OOOcpm) 2 6S^Dr7V-A 
(*5^tt*»jaST?«)*5A77^5/3» ^ 5 0 
mM Tr i s-HCl (pH7. 5), 5mM Mg 
Ch , 2mM ATP, ImM^tXW 

1 0 0/x i fcjft*<t5lcf*) T> 3 7t: 
6 0 - 1 2 0#flJ* ^t^-hLfco K£&© 125 50 
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I - U tit*f >IS*#0»«SII^St6 

\Z. 575/ilC010%hU 7MPSSt 125/zl 

cD4%^AfS7;i/^5> (**y7sa» esinii/ 

[0 0 4 1] (2) £**^F©*HWStt 

-LLVY-MCA, lStt7$;iT^Boc-L 
RR-MCA (^^FWWJftfclD > *«ktfittt75 
/tt"?S£Cbz -LLE-NA (v^Vtt®) 
n*^*ffl^ 2 6S^Df7V-A (&£W£fil®§e 
TO*7A77^ya» t, 0. 0 5%SDS#ffiT 
**V*tt % ##ftTfc*^T. lOOmM Tris- 
HC1 (pH8. 0) 3 7^, 10-3 0^ 
>^-HL E&tt, 100/il©10% SD 
St2ral0O. 1M Tr ls-Hcl (pH9. 
0) ftasjpKfjh**, E*fto*«©S3Kft8»£U 

[0 0 4 2] (3) ATPasefift« 
50mM Tris-HCl (pH7. 5), 5-15 

u l (om&wanoijy^yy^i^a >*£Wi2 6 S 

^P^V-A (1-2/zg) > ImM v^XW 
h-Jk 5mM MgC 1 2 , *5<fctf0. 5jtiCl 
[2, 8- 3 H] ATP£ig£L mm&2 5/il), 
3 7X^6 0»mK*S*&. Rjfett, 0. 1M AT 
P, AD P, *itfAMPt3/(lO10%SDSSS 

[0 0 4 3] £JS$2/i 1 0. 5M L i C 1 £^ 
tflM^WCiViT, PEI (#>JIfVW5» 
-fc;VD-X F-TLC^Xfy^^-h oui^ 
tfc) ±Tr»HU £i;fcADP*4Hgl/£. C 3 H] A 
TP*6 C 3 H] ADP^ftH Armon^J 
S (Arraon et a 1 . , rj. B i o 1. , C 
hem. J 265, 20723-20725 (199 
0) ) tiD, MfeLtc. 

[0 0 4 4] XMM 2 
7>yh26S 7Uy-7V—&0)W& 
yyh2 6$7uf-7V-2*<D$lj&\*<kT, 4X;<D&# 
TTfrfcK »fc«^ftifi*tfJD*!Mlre»«2 5mM 

Tris-HCl (pH7. 5), lmM^tXl/ 
F-;k 2mM ATP, 2 0 irP-;l/£ffl^ 

[0045] (i) mfcmz&zmm 
^ATsZ-yyv m) mmzmmh, ieisoo 

g#4>ffFBi£, *0»3«#«fi®5 OmM T r i s 
-HC1 (pH7. 5), ImMyftXWh-Jk 
2mM ATP, 0. 2 5M X^P-X*T, Pot 
t e r — E 1 - v e h j em^tW If— £/8I^T 
**i>:MXbfc. #&nfc#*^*-hfcL 3 0. 0 
OOrpm (B4RP4 20-^, ^ 70, 100 

xg) tiwastu ft5tt&±i»»3-4geHi 
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[0 0 4 6] H(D±fif£7 0, 1 0 0 x g T 5 WffflSi? 
U ft6tlfc2 6 S/Df7V-Amai8^5 0 

ftfc* 2 0, 0 0 0 xgT3 0MS6lfc. Z<DM& 

n, ATPftSWi;: 125 I -uy^-A-atf+^^JS 

^flcft^-TSiStttt, 4. 3ng/h/mg^o 

[0 0 4 7] (2) ;t<*y;PA-l. 5miA-5m 

®^[>feT#^>^;l/j^5 0 0-6 0 0mg^ AM 
*Z*)VA - 1 . 5m^7A (5x10 0cm, AMt7 
vHtt» t7^>fU g«M^T6 0ml/h 
r©j£fln?StHL&. §77^y3>«10mlf^$ 
ft, *0»*»ttS«€Lfc. HlAl:fl6nt^D7 
h^97Y-0*tH^^->*«-r. HlAfc*WT\ 
ffltt«7^^->3>#^S:, IWJSuc-LLVY- 

MCA*5w»rs«tt mm (n ) , o. 05%sd 

SSfiTTS uc-LLVY-MCA*»#tSStt 
(2) ) , AT Pas e Stt (Ml (3) ) , 

m&mmm mm (4) ) s^-To 

[0 04 8] HI AT, A-a (77^ya>#f7 5 
tfffi) . /t-b (75?'>3>#tl 0 OttiS) <Dyy 
9>'m>mft%tt»rzt* aH#tt* 0. 05%SD 
S^MU<nSuc-LLVY-MCA^t 

5jgtta*as*t, bH5m> o. 0 5xsds**6el 

TliC»TSu c-LLVY-MCA^»t^gW 
[0 0 4 9] £Tc, £(D0^te^LTV>&^#, a f 
•TSSttW**^ bH#fc«&<* SSfca, bM® 

V 3L 7> 9 >ZfUr ^Df 

^nbO-^iD, aptfm, 2 6SyDf7V"AT 
biStfte, 2 0 syor7V-ATS5^Wt) 

[0 0 5 0] A*~aT^L&2 6SH# (SS 

0-1 2 Omg) £:A-;H,T, *0«H«C3» 
ofco 2 6SyDr7V-AH /WsM^A-l. 5 

»*T§fcftlC, ;W*WVA-1. 5m*^AlC<t^> 
»»T^-;H/fc2 6SH» («)3 0 0mg) &7^n 
>PM-1 0*>7y>\,z&r). »5 0mlfcffll8U 
/W*y;VA-5m*5A (5x10 0cm, AW^ 

[0 0 5 1] HI BlC, #*>tl1ti?nvh!f7&<DM 
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~>£^To HIBC^T, ffitttt77^^3>S^ 
«itt S u c - L L V Y-M C A$»»t Sfttt 
(fflU (1) ) , 0. 0 5%SDS$4TTSuc-L 

lvy-mc a (ffis (2) ) , m&n 

(Aft (3) ) £STo BIBfcSVvr, jmtz 

(3) ) , SDS#MTT^ Suc-LLVY-M 
CAS»*f5 2 6 S^Pf7V-AO(Stt (AS 
(1) ) 77?'>3>W7 8(*3fi<Oa®^C*5 

[0 0 5 2] 01 C(C, 01Bt^O77^V3>l: 
fcttSATP a s e«ffi£ 126 I-U!/f-i-aW 

tt7 5* 5/3 J^Wi 125 i-UVf-A-a 

tf+^lS^ftSSHirrsfStt (tttt (1) ) fc^tfA 
TP a s egft (an (2) ) fc^-f. HI C*>S* A 

HiHcte, ATPasegtt^^nL f^lT, rco 
^ Mft (*5l0 0mg) *^-;>bT*0»»JC»ofc. 
[0 0 5 3] (3) A-f hA^AKJ: 

AW XtfJlA— 5 m# 5 AT#6*1& 2 6 S ^Df7V 
-AH#fc, ATPS»»jB«5mMfc&^<fc5fcaSJn 
bfco C0>1J->:7;M&1 0 Omg^ 10mMU>B6H 
fftt (pH6. 8), ImMyftXWh-ik 5m 
M ATP, 2 0%^'JtD-;|/T¥Iftb^/W HP 
**s7J\94 h*5& (^y K#Ujl-A ; 5 5ml) 

59 [0 0 5 4] 2 6Synf7V-Ali 5mMATP# 

fi»«hlTtJ?)&, £5LT, SS3 0mgO2 6S7 p 
Dr7y-Aiag**f5nfc. 
[0 0 5 5] (4) tfV*u-)],9m*3WStsb&\zJ:& 
MS 

6S7 r Pf7y^Ai^7$3>PM- 1 0^>^^ 
40 >*ffll>&ffift»ffifc«fcr)2. Omg/mlfcJMBU 

[0 0 5 6] H2K, *<D*S*SST. a2l:^^TS 
tli7 5^>'3>#^ A©I«ttSuc-LLVY 
-MCAft»it*»tt (fflSS (1) ) , 0. 0 5%S 
D S #fiTT Suc-LLVY-MCA **Stt 
(fill (2) ) , ^eSSS (tt$l (3) ) SSU B 
<Dmm\Z. 126 I - U ^-A-ai:+^>^#:^ 
(ft* (4) ) iJWATPasefiii (ft 
SI (5) ) £^To 0. 0 5 %<Z)SDS#ftT*£V> 
50 tt. *#ftTnSuc-LLVY-MCA^t^ 
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[0 0 5 7] ftHWfc, £CD7^^>3>#^1 2-1 
6©B#**»*2:2:K:J:0. 2 6S^Df7V-A* 

fiis-r^jcso&o *0>sajtt*attirr«&, ass 5 

ft ; 418 pg/hr/^g, ATPas egft ; 
2. Inmol/hrAg, Suc-LLVY-MC 
AfiD^MlP&tt ; 3 0. 5pmol/min/Mg . S 
fc, 2 6 S^Dx7V--A©ttl*«*Sj83S-fr 

&1K4Mfe*>&. **&#T«4I92, OOOkDaW 

[0 0 5 8] ^JS^3 

(1) S D S - #U 7? U HtAScBlcl: i** 

H««2 (4) T»ai/ft7yh2 6S7 r Df7V-A 
Ofl^flKBftWSiWc-rafcftfc, SDS-#U7?U 
W$PtSl*» (SDS-PAGE) ICcfcOSWL 
fc. 7yh2 6S^Df7V-ASlXSDST?«ft 
^> Laemml i tg<Djj& (Laemml I, U. 
K. , TNaturej 227, 680-685 (19 
7 0)] fc±*l 0-2 0XMe«JE#UT^U*T5 

H3fcS*. £fc> P3«fcUT, StSILfcth 
SK2 6S^Pf7y-A*±tf?y hfeitft: b<D* 

[0 0 5 9] B3AIC^-r«IC, 5yh*itfth02 
0S^Pf7V-AW»t Rte*BW**#*# 
LfcESfc, 2 1-3 1 kDaT*o^o — 2 6S7 
Pr7V-A^^Tit H3Bfc?ftT«fc* 
itf t FT, it>fc2 1-1 1 0KDa©A>K*n*B 

— SlTVifc. ftoT-, 5y h 2 6 S^Df7V-A 
tt, fcht^ttfc* 2 1-3 lKDa<02 OS^DxT 
7-Ai3 5-11 OKDaa>MfPH?SaitSJ:D«l 

[0 0 6 0] 5y h2 6SyP7 1 7V-A*tC^ 

^6 (06 B, +ME) % ##«ET©»^ (-ME) <h 
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[0 0 6 1] (2)2 *5c«a*»fc ±*«PW 
2 6 S^D«r7y-A©»T«dE*S6fcM6*fcf5 

i^7cBir^m^mSC*ft, 2*^gcsDS 

-PAGE (12. 5%<Df)l&m £frfc52#7C« 
a^Kj£, O' Farrel 1 (D^ffi CO' Fan 
ell P. H. , rj. B. Ch em. J 2 5 0, 4 
007-4021 (1 9 7 5) ) T?fffcV>, ffiJfcfiL 

[0 0 6 2] H4K:*ViT, Mlbtt. 

-10, *KPS2 1-3 1 kDafCl 5-2 0BOA> 
H (H*B) 0-6. 5, #^§3 5-1 

1 0 kDatCl 5-2 5(HC0A*>H (H*A) 

to bcd 1 5-2 oflaj&m, *%*mm^ ?r\z 

«feb&2 0 S^n^7y-Aco*^^»0> - 
A (7)1 5-2 0 2 0Synf7V-A 

[0 0 6 3] (3) **tttt»T?©#U7^U;V73 F 

a7 2 6 s yo7 L 7v-A©» : ?*je«a 6fcW635^fc-rs 

fcftfc, **ttttJB-e#U7^u;P73H««iMKi (pa 

GE) £f?ftofc 0 5 fc*T. #U7^U;P 

7 3 Hy;p<&»«tt, 3 % (A) , 4 % (B) , 5 % 
(C) TJfcRU ■9->^ , ;i/tbT^ »»Lft2 0S^ 
D?7V — A (2 OS) £10/xg, ffll©**^- 
hSjffifti&UT»&^;p— Hax*Xh9*h (CE) 
^2 0 0 /ig, «J:»«Bl/ft2 6S^Df7V'-A 

(26s) *3. 5/zg», *n-en©y;kTjt« 

l/ft. 

30 [0 0 6 4] 3%#£Tf4%(OV)m\t* 2 6Synr 
26Sa£:26Sj3 ®EFfiEOT»Ba 5 

KftXirX M:*^T*6n5 2 6 S a, 2 
6Sj3> £<ktf 2 0S:/nx77-A©M>F»±, -£tX 

OCfctt, SJB0I2 0 (4) TmMLT%t>ntc26S 
40 ynx7V-AJCtt, 2 00)7^77*— A*«#ftf 5 

[0 0 6 5] SSIC, 210—007^ V7*-A*«« 
*»T5B^fc<h^5, 26Sa, 2 6Sj3 7 P Px7V- 
Att. it>KHi;#?fi© 2 0 S^Df7V-At3 5 
-15 0 kDaa>«WH?*6t(lrtanW*!:t«lto 
^ofc. £ <& £ <h «fc 0 , CCD2^07< 7 7*- A#*£ 

V&O 2mM<D2 6 S^Dx77-A*t#ftbTVi§fc 

50 [0 0 6 6] ^J60H 
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?yV2 6S^nf7V-AOATPas egft^t' 

&mM2<D (4) ^mmVTcyyh2 6Synf7V- 
ACATPa s effittfccfctf 125 I - U V^-A-atf 

tt(7)^^0 6B^"r. 0 6A^O, 26S^Df7 
V-AOATPas effitttabf+^^^SaS^ 

COSSp H» 8-9 £ ttft>fr^tz 0 

[0 0 6 7] 06B£»9, 2 6Synf7V^-A 

OATP^OKmlft »0,2 5mMT»5:t3» 

A^ATP#ftTw^>^iaiB«ft5g* 



24 



20 



*tt#**D. f(OlIpHH 8-9, Kmtft 0. 2 

[0 0 6 8] HJS0II5 

h2 6S:/n^77-AcDATPas effite 
*JS0J2<B (4) h26Synf7V- 
AOATP a s e??H4lCt3l>T> ATPaseOBSSJ 

itf*9 L >tt'&fieH, fcck^ATP^ffittlcS^I- 

*»©S*»il:«tt5ATPa-3eiStt, i3<fctf 
136 I -U^-A-:xfc?*^> *§£###«tt<Z>ft 

[0 0 6 9] 
»1] 



H&?gJ£ ATPaseffitt 



1 2 5 I -(/f-A-lf*f> 



fBJtffitt (X) 



N-Bthy lmale imidc 


5mM 


17 


24 


Hemin 


100 txM 


36 


0 


Leupeplin 


50 # g/ml 


72 


100 


Chymos lat in 


50 # g/ml 


87 


82 


Ep-475 


50 # g/ml 


108 


100 


Cystat in 


10#M 


189 


100 


NaNs 


lOraM 


64 


100 


Vanavate(V0 3 form) 


100 uM 


34 


31 


Quercetin 


500 AM 


30 


15 



[0 0 7 0] ATP a s e BfflBTfcStfr:^ ht 
9 0X)V±^>\t, 2 6S^nf7V-A©ATPas 
eStt*E*-r*ttbt. 12B I -U^-A-atf 

5%KT) Lit. N-X?;l/TW3 K£<\i=> 

t)^n^(Z)gft$ATP a s eES»Jtra«fclH*L 

SftTV>£D-f ^7?>, ^X^X EP-4 7 5 

[0 0 7 1] £hsa>j|g*<fc?u 2 6S^nf7V-A 
©ATP»«Stttai;^>ftieB0»*tlt « 

& BSFSIifcojfcfclli-kD. H^O^nTT-"*?* 



[0 0 7 2] £tt0|6 

40 ttu sDs^#yL-U'»tfifttft3n, Ktt, £g 

1/^ (Tanaka K. e t al. , rj. Bio 
1. Chem. J 261, 15197-15203 (1 
9 8 6) ) . L20>lstt#t&. 2 6 S^n7 L 7V-AO|¥ 

W»ttfcKtfTSDS«*, pH, iaa<o^s*2os 

7nx77-A£Jt&Lfc. 
[0 0 7 3] ia@^fi|ffitt«(^^TH 

50 *€bU^»SSaSuc-LLVY-MCA 
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, m&rz/mtLTiz, cbz-L 

LE-NA (i/^7ttS) , itg«7^/$<>:LTte, 
h'J^»«SHBoc-LRR-MCA (^?HW 

[0 0 7 4] (i) SDSSS 
0 7 7 h 2 0 S ynf7V-A t 2 6 S ^ Dr7 
V - A £>£ a Sf fcftffT S D S 8s M&tf)2!fS 

£tkT« 2 0S^nf7V-A (B7±ft) li. Sue 
— L LVY-MCA> Cb z - L L E -N ACO^tCM 
LTtt^SttSTTftofctf, SDS*lratJ;Dettft* 

n, **sttttSDs«**to. 0 5*tj!.s*u o. 

oc-LRR-MCA©##tt, SDS«fttt#WfcB 

[0 0 7 5] Jfcfc, 2 6S^Df7V-A (B7TSD 
fc^TPK&iC^ Suc-LLVY-MCA©^ 
#fc»LT S D S £$ftl£ Lft < Tft»tt«t** £ 

t>a^&. SDSfiio. out 

n, 2 o syP7 L 7y-Atra«o#»s*L&, 

[0 0 7 6] £ftfci> 2 6 S^Dt-TV— A*©2 0 S 

8*2niT£££l£<i:0, 2 0S^Pf7V-AjWSttftS 
n£fca6<h#*_6tt£o Cbz-LLE - NA(Dftffl\Z 
ttlsT\$2 0 S^nyTV-AtRWo^ftSjS-r 

Boc-LRR-MC A(05H»:#ITH, SDSKcfc 

zm&&wt®m&%imt, ***-Dfc. unborn 

0, 2 0Sy , Dx7V-A«»H^t^T^^ < hi: 
£9, 2 6Synf7V-ASMU 2 0SyPr7 

[0 0 7 7] (2) pHI^^S 
H8fc, 7^h2 0S^Dr77-A (H8±g» £2 

pHOUffS^-T. HABU 0. 0 5%SDSgsiD 

[0 0 7 8]..Suc-LLVY",MCA4W)?JSttJCO^ 
Ttt> B^Df7V-A*f:, pH8fc«*»tt***o 
&*t, V - >15i/ D r 7 V - ATBS^: 

oT^fc. 2 6 S^Df 7V-AOS u c -LLVY- 
MCA*H!HSttfc*lr>T, SDStepH8. 0KTT 

\t, ^<&/ummmzftpR-?z>^ phs. oa±T« 

[0 0 7 9] -Jk 2 0 S^Df7V-AI:Hl/TB, 
JEdOpHtto&oT, SDSH Suc-LLVY 
-MCA»j!HSit6i#Stft. Cba-LLE-N 
A, Boc-LRR-MCAOiWSlfcJ*-r-5pH©iJ» 
& W^nT7V-A*tStfRI*0*ftt*L, 
ft, SDSHCb z-LLE-NA©fl#»;:**LTfifi- 



(9) #iB¥6-2 2 7 5 9 

fcfc, Boc-LRR-MCAO^lCttLTfcfflgM 

[0080] o) miiz&z&m 

77h2 0S^Df7V-A (B9±R) t2 

6s^pf7y-A (S9TS) ^sas^stttcs 

KTB*0BB*jR'r. HAte 0 . 0 5 % S D S £8sifl 
[0 0 8 1] H9JJkfcS2n*tftlC. 2 0Synr7 

tt*t*^&. H9Tafc*an**fc, 2 6sy 

Df7V-A©Suc-LLVY-MCA»)!HgS«.4 
OCTtt^jfcjrefcofcj&t, 0. 0 5%SDS$SaiL 
fc»fctt, 5 0tfc«*flHt*«*o&. CtlfcifrLT, 
Cb z — L L E — NA43<fclXB o c — L R R -MCA© 
»*ICKiafTfi«0»»fcWLT»4, 2 0 S*5<fctf 2 6 
S^Df7V-AH SKH«©*»S*L&. 
©ZIfcJctK Suc-LLVY-MCA^tm 
HU^>«SttfcHLTtt, 2 6S^Df7V-A© 

tod* ? ft. 
[0 0 8 2] ^*SOT7 

9y h 2 6 S:/nx7y-A<DJ#R 

t h 2 6 S ^Df7V-AS 5 Omg/m 1 t^P^L, 

1-3X*?=;MM (pH4, 5) TS^±Cf5fe 

ftL, ifsta (Bitau, H7 o o o) rmmv 

fto 

[0 0 8 3] HlOfc B?Bttti^££ldSV>fe2 

6 synx7y-Aco^«ig^x;i/^To 01 ot 

a? jRans«fc3fc2 6 s^nx7y-A0^jgtttt^> 

^WT, *©**«fctt2 0 S7 p n5 L 7y-ACD«3i 
[0 0 84] 

-Aoafe^tt, jflFBBB. WffifflJK, £iia£fflBtt£ 
0»ttB*«IBte*ViTiE^BKtt*LTa#KK< 
3fcSL> cn&OBBBBoa^Xn^yy- 

a#, ft#»a-r*Eit39«wi?snT*D. *»w©2 

6 S 7 p nx7y-A^SilSi:-r^S[^fflV^ Z.t\Z£ 

40 d, zft60&flB&&KCa&&r&&&£B&. 

[0 0 8 5] &mm7oTT-v&. weamm 
LTv^asttB^ft^taftT^sctfrs, *as 

[^ffl<7)ffimais0j] 

50 [01] y b 2 6 S yDf7V-A0/^ :*y 
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[02] 2fr^7>yh2 6S^Dx7y-AO^U-feD 
[03] *%W?y h2 6S^nf7V-ACSDS- 

p a g e it ± a^asn &^-r. 

[04] #ISl87s>h2 6 570^7 7 -Atf>2&7ce 
[05] *5S^7<y h2 6 S^DT-7V-AC0*^tttt 

«fc *»*fjs* t*-r. 

[0 6] l&mJv Y2 6 S^DfTV-AfciSai; 

[01] 



#^¥6-2 2 7 5 9 
[07] *58997 7 1-2 6 S 713x7 7-A0S6@# 

«?*gtt© s d s $g##tt£^-r. 

[08] *fgW7>>h2 6SyDx7y-A©ge«^ 

[09] #3ggfl7s> h2 6S7nx7y-A©g£g# 
[010] *«9l9y h2 6S7nx7y-A©»«S 



[02] 




* 

> 4 S 6 7 
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[05] 





205 


CE 


26S 


205 


Cfi ^ 


26S 




20S 


CE 


26S 












} t 


;* 


. *- - 


^26Sp 
20S 






'■- : 


20S — 


■ 












':• 











2fiSfi4J 
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l®7) 



Soir-LI.VYMCA 



Ch/.-l.l.l-.NA 



Unvl.KR-MCA 



t r 



l I T 1 T 



100 

50 



#J 0 

US 





t r 




100 



75 



50 



25 




j l i 




-- ? 



t r 




j i 



0 0.02 0.04 0.06 0.08 0.10 0 0.02 0.04 0.06 0.08 0.10 0 0.02 0.04 0.06 0.08 0.10 



S D S i£J£ (%) 



[08] 



Suc-U.VY-MCA 
t r 



Cb/-LU>NA 



Hoc-LRK-MCA 
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[09] 



100 

50 



S? 



0 
1(10 

75 
50 
25 



Suc-LLVY-MCA 



i r 





lioc-LRR-MCA 

—r 1 1 r 





T r 




i 1 r 




20 30 40 50 60 70 20 30 40 50 60 70 20 30 40 50 60 70 
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